Towards the control of intracellular protein turnover: mitochondrial Lon protease inhibitors versus proteasome inhibitors.
Cellular protein homeostasis results from the combination of protein biogenesis processes and protein quality control mechanisms, which contribute to the functional state of cells under normal and stress conditions. Proteolysis constitutes the final step by which short-lived, misfolded and damaged intracellular proteins are eliminated. Protein turnover and oxidatively modified protein degradation are mainly achieved by the proteasome in the cytosol and nucleus of eukaryotic cells while several ATP-dependent proteases including the matrix protease Lon take part in the mitochondrial protein degradation. Moreover, Lon protease seems to play a major role in the elimination of oxidatively modified proteins in the mitochondrial matrix. Specific inhibitors are commonly used to assess cellular functions of proteolytic systems as well as to identify their protein substrates. Here, we present and discuss known proteasome and Lon protease inhibitors. To date, very few inhibitors of Lon have been described and no specific inhibitors of this protease are available. The current knowledge on both catalytic mechanisms and inhibitors of these two proteases is first described and attempts to define specific non-peptidic inhibitors of the human Lon protease are presented.